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(57) Abstract: The present invention provides a con
nector assembly having a small size and preventing a 
contact between a bolt fastener and a detection mem
ber. The connector assembly includes a connector 
having an inner chamber with an opening and a plu
rality of connector terminals, a connector receptacle 
having a plurality of connector receptacle terminals 
securable together with the connector terminals and a 
first detection member, and a cover for covering the 
opening and having a second detection member. 
When the opening of the inner chamber is covered 
with the cover, the first detection member and the sec
ond detection member are connected together and de
tect that the cover is covered. The first detection 
member is disposed between the adjacent connector 
receptacle terminals. An end surface of the first hous
ing is positioned inwardly of the inner chamber with 
respect to a surface of a connector electrical contact 
portion.
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Technical Field
The present invention relates to a connector assembly 

including a connector having a hole, a cover to cover the 

hole, and a connector receptacle for receiving the 

connector, more specifically, the cover and the connector 

receptacle each having a detection member to detect that

the hole is covered with the cover.

Related Art
A vehicle such as an automobile includes a variety of 

electronic devices. A hybrid car or an electric car 

includes a three-phase current motor or an inverter to 

invert a direct current from a battery to an alternate

current. The motor is connected with the inverter with an

electrical wire through a connector assembly having a 

connector attached to a connector receptacle of the

inverter (for example, JP Hll-126661 A).

The connector assembly of JP Hll-126661 A includes a 

connector having three connector terminals and a connector 

receptacle having three connector receptacle terminals 

secured together with the connector terminals by bolts. The 

connector receptacle has a receiving hole (opening) to
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receive the connector and the connector receptacle 

terminals. The connector receptacle has a hole 

communicating to the receiving hole to accept the bolts for 

securing the superposed terminals. Securing the terminals 

improves reliability of connection between the terminals. 

The connector assembly also includes a cover to cover the

opening of the hole of the connector.

The connector assembly arranged between the motor and

the inverter is subjected to a high voltage. It is 

essential to prevent an electrical shock to a worker when 

he involves maintenance. The connector assembly has thus a 

configuration such that a current flow between the secured 

terminals is only allowed when the cover covers the opening

of the hole. The connector assembly has a first detection 

member disposed in the receiving hole of the connector 

receptacle and a second detection member upstanding from

the cover and connectable with the second detection member.

The first and the second detection member are an interlock

connector.

The first detection member has a pair of first 

terminals and a first housing to receive the first

terminals. The first terminals are connected to ECU with

the electrical wires. The second detection member has a U-

shaped second terminal and a second housing to receive the 

second terminal. When the cover covers the opening of the

hole, both ends of the second terminal are connected to the
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first terminals, and the first and the second detection 

member are connected together.

Connection between the first and the second detection

member forms a closed circuit with one of the first

terminal, the second terminal, and the other of the first

terminal in order. The ECU detects the cover covered in

response to the closed circuit and allows the current flow 

between the terminals of the connector receptacle and the

electronic devices of the inverter and the current flow

between the secured terminals with the bolts. When the

cover is uncovered, the first and the second detection 

member are disconnected each other and open the circuit. 

The ECU detects the opening uncovered and interrupts the

current flow between the terminals of the connector

receptacle and the electronic devices of the inverter, and

interrupts (regulates) the current flow between the

terminals .

The conventional connector assembly has the first 

detection member in the receiving hole of the connector 

receptacle. The first detection member is disposed 

separately from the terminals to avoid hitting of a bolt

fastener to the first detection member when the terminals

are fastened with the bolts. This arrangement increases a 

size of the connector receptacle and also the size of the

connector.
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3 Object of the Invention

It is the object of the present invention to substantially overcome or at least ameliorate one or 

more of the foregoing disadvantages.

Summary

According to the present invention, the connector assembly includes a connector having an inner 

chamber with an opening and a plurality of connector terminals disposed in the inner chamber; a 

connector receptacle having a receiving hole for receiving the connector, a plurality of 

connector receptacle terminals disposed in the receiving hole communicating with the inner 

chamber and securable with bolts together with the connector terminals through the inner 

chamber, and a first detection member disposed between the adjacent connector receptacle 

terminals; a cover for covering the opening of the chamber of the connector and having a second 

detection member connectable to the first detection member, wherein when the opening of the 

inner chamber of the connector is covered with the cover, the first detection member and the 

second detection member are connected to allow current flow between the connector terminals 

and the connector receptacle terminals screwed together, and a portion, which is most adjacent 

to the opening of the inner chamber, of the first detection member is positioned inwardly of the 
opening with respect to a surface, which is most adjacent to the opening of the inner chamber, of 

the connector

AH26(7773308_l):MLW
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terminals .

Preferably, the first detection member includes a

first terminal connectable to the second detection member

and a first housing for receiving the first terminal, and 

the portion, which is most adjacent to the opening of the 

inner chamber, of the first detection member is an end 

surface of the first housing.

Brief Description of the Drawings
FIG. 1 is an exploded perspective view of one 

embodiment of a connector assembly of the present

invention;

FIG. 2 is a perspective view showing that a connector

and a cover are attached to a connector receptacle of the

embodiment;

FIG. 3 is a sectional view taken along III-III of FIG.

'2;

FIG. 4 is a sectional view taken along IV-IV of FIG.

2;

FIG. 5 is a perspective view showing that the cover is 

uncovered from the connector receptacle;

FIG. 6 is a sectional view taken along VI-VI of FIG.

5; and

FIG. 7 is an enlarged sectional view of a part A of

FIG. 6.
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Best Mode for Carrying out the Invention
FIGS. 1-7 illustrate one embodiment of a connector

assembly 1 of the present invention. The connector assembly 

1 of the present invention is utilized for attaching a 

connector 2, which is connected to a three-phase motor 

mounted on a hybrid vehicle or electric vehicle, to a 

connector receptacle 10 of an inverter. Referring to FIG. 1, 

the connector assembly 1 includes the connector receptacle

10, the connector 2, and a cover 5.

The connector receptacle 10 is disposed on a surface 

of the inverter and has a shielding shell 11, a connector 

receptacle terminal 12 (for example FIG. 3, hereafter 

referred to cr-terminal), and a housing (not shown). The

shielding shell 11 is made of a conductive metal and box

shaped, and has a receiving hole 13 on a surface thereof 

for receiving the connector 2.

The receiving hole 13 has a large size portion 13a and 

a small size portion 13b. The large size portion 13a is 

disposed adjacent to a surface of the shielding shell 11 

and has a periphery substantially similar to an outer shape 

of the central portion (flange 42) of the connector 2, and 

the small size portion 13b is disposed inward of the large 

size portion 13a and has a periphery substantially similar 

to an outer shape of an end portion (hood 32) of the 

connector 2. A pair of bolt insertion holes 11a are

disposed at outer edge portions of the receiving hole 13
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for fastening the connector 2.

The cr-terminal 12 is made with press-forming of a

sheet metal. The connector receptacle 10 has a plurality of

the cr-terminals 12 (three in the embodiment) . The cr-

terminals 12 each have an instrument connection portion 

(not shown) and an connector receptacle electrical contact 

portion 14 (hereafter referred to cr-electrical contact 

portion). Each instrument connection portion is disposed

one end of each cr-terminal 12 and is connected to an

electric component of the inverter.

The cr-electrical contact portions 14 are disposed on

the other sides of the cr-terminals 12 and are formed in a

plate shape (FIG. 3). Each cr-electrical contact portion 14 

has a cr-bolt insertion hole 14a at the central portion

thereof. The cr-electrical contact portions 14 have flat

surfaces perpendicular to an insertion direction X of the

connector 2 and are separated in flush one another.

The cr-electrical contact portions 14 are disposed in

the small size portion 13b of the receiving hole 13. When 

the connector 2 is attached to the connector receptacle 10, 

the cr-electrical contact portions 14 are positioned in an

inner chamber 34 of the hood 32. The cr-electrical contact

portions 14 are fastened together with connector terminals

20, referred to c-terminal, of the connector 2 with bolts.

The housing is made of a synthetic resin and one part of 

the respective cr-terminals 12 is embedded therein so that
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the instrument connection portions are positioned in a 

lower portion of the housing and the cr-electrical contact 

portions 14 are positioned in an upper portion of the 

housing as shown in FIG. 3.

The connector 2 is a shielded connector and includes

the plurality of the c-terminals 20, a connector housing 30, 

a shielding shell 40 and a shielding ring 45.

The c-terminals 20 are press-formed with the metal 

sheet and disposed in the connector 2 (three in the 

embodiment). The c-terminals 20 are substantially L-shaped

and each includes a connector electrical wire connection

portion 21 (c-electrical wire connection portion) and a

connector electrical contact portion 22 (c-electrical 

contact portion). Each c-electrical wire connection portion 

21 is disposed on one side of the associated c-terminal 20 

and connected to an electrical wire 21a having a conductive 

core wire and an insulation sheath covering the core wire.

Each c-electrical contact portion 22 has a flat plate 

and is disposed on the other side of the c-terminal 20. The 

c-electrical contact portion 22 has a connector bolt

insertion hole 22a (c-bolt insertion hole) at the central

portion thereof. The electrical contact portions 22 have 

flat surfaces perpendicular to the insertion direction X of 

the connector 2 and are separated in flush one another.

The c-electrical contact portions 22 are superposed on 

the cr-electrical contact portions 14 of the terminals 12



WO 2011/055768 9 PCT/JP2010/069650

5

10

15

20

25

of the connector receptacle 10 and fastened together with 

the bolts. The fastening together of the electrical contact 

portions 22 and 14 improves reliability of connection

between the terminals 20 and 12. The electrical contact

portions 22 and 14 thus correspond to a superposed portion

of the terminals 20 and 12.

Referring to Fig. 4, the connector housing 30 is made 

of an insulation synthetic resin and includes a housing 

main body 31, the hood 32, and a link portion 33 connecting 

between the housing main body 31 and the hood 32.

The housing main body 31 has a flat box shape and

includes three terminal chambers 31a to receive the c-

electrical wire connection portions 21 of the c-terminals 

20. Fig. 4 shows one of the terminal chambers 31a. The 

terminal chambers 31a are straight holes and disposed 

separately parallel each other from the same flat plane

surface .

The hood 32 has a column shape and has the central 

axis, the vertical direction in FIG. 4, parallel to the 

longitudinal direction of the terminal chambers 31a and is 

connected to the housing main body 31 with the link portion

33. The c-electrical contact portions 22 of the c-terminals 

20 project in the hood 32. The hood 32 has a sealing member 

32a at an outer periphery thereof to intimately contact an 

inner surface of the small size portion 13b of the 

receiving hole 13 and keep watertight between the connector



WO 2011/055768 10 PCT/JP2010/069650

5

10

15

20

25

2 and the connector receptacle 10.

The link portion 33 has a box shape and interconnects 

the housing main body 31 and the hood 32 with a surface of 

the hood 32 and a surface of the housing main body 31. The 

central portions of the c-terminals 20 are separately 

embedded in the link portion 33 to keep insulation one

another.

Referring to FIG. 1, the shielding shell 40 is made of 

a conductive metal and integrally includes a column portion 

41, which is disposed around the housing main body 31, and 

a flat-shaped flange 42 connected to the column portion 41 

and facing end surfaces of the hood 32 and the link portion 

33. The flange 42 has a size larger than the plane-viewed 

size of the receiving hole 13. The flange 42 has a hole 43 

formed on the hood 32 to exteriorly expose the inner 

chamber 34 of the hood 32. The flange 42 has a pair of 

fastening pieces 44 with bolt insertion holes 44a at the 

periphery thereof.

The shielding ring 45 is made of a conductive metal 

and has an annular shape. The shielding ring 45 is disposed 

around the column portion 41 of the shielding shell 40, and 

crimped and attached to the column portion 41. The 

shielding ring 45 and the column portion 41 hold an end

portion of a seal member (not shown) such as braided wires

covering the electrical wires 21a.

The connector 2 described above is inserted into the
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receiving hole 13 of the connector receptacle 10 along the 

direction of X, that is the longitudinal direction of the 

terminal chamber 31a, indicated in FIG. 1. When the 

connector 2 is received in the receiving hole 13, the outer 

periphery of the flange 42 is superposed on the outer 

periphery of the receiving hole 13 and the bolt insertion

holes 44a of the connector 2 and the bolt insertion holes

11a of the connector receptacle 10 are aligned one another. 

The connector 2 is fastened to the connector receptacle 10 

together with the cover 5 with, bolts 83 screwed in the bolt

insertion holes 44a and 11a.

Referring to FIG. 6, when the connector 2 is received 

in the receiving hole 13, the inner chamber 34 of the hood 

32 communicates the receiving hole 13 and the c-electrical 

contact portions 22 of the c-terminals 20 of the connector 

2 contact the cr-electrical contact portions 14 of the cr-

terminals 12 of the connector receptacle 10. The c-bolt

insertion holes 22a and the cr-bolt insertion holes 14a are

aligned one another to accept bolts 84 screwed from an 

opening 35 for fastening the c-electrical contact portions 

22 and the cr-electrical contact portions 14 together.

These bolts are fastened with a conventional electric

or air type fastener 8. FIGS. 5-7 show only an end portion 

thereof. The end portion of the fastener 8 has a columnar

shaped socket portion 81 rotatable about its own central 

axis. The socket portion 81 has a bolt-supporting hole 82
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(FIG. 6) with respect to an end surface 81a.

The bolt-supporting hole 82 has a size slightly larger

than that of heads of the bolts 84 to position each bolt 84

therein. The bolts 84 are fastened with rotation of the

socket portion 81. It is noted that the end surface 81a of

the socket portion 81 contacts a surface 23 of the
associated c-electrical contact portion 22 of the c-
terminal 20 as shown in FIG. 7. The fastener 8 may also be
a manual type.

The cover 5 has a cover main body 51 made of an 

insulation synthetic resin and a shielding portion 52 made 

of a conductive metal. The cover main body 51 and the 

shielding portion 52 are fixed together with a bolt. The 

cover main body 51 has a thick plate shape and is 

insertable into the hood 32. The cover main body 51 has a 

sealing member 51a at a periphery thereof to keep the inner 

chamber 34 of the hood 32 watertight.

The shielding portion 52 is formed in a plate shape 

and has a size slightly larger than that of the hole 43 of 

the shielding shell 40. The shielding portion 52 has a pair 

of fastening pieces 53 with bolt insertion holes 53a at a 

periphery thereof.

When the cover main body 51 is positioned over the 

opening 35, the cover main body 51 is fitted in the hood 32 

and the periphery of the shielding portion 52 is placed on 

the periphery of the hole 43 of the shielding shell 40 so
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that the hole 43 or the opening 35 is covered. The cover 5, 

the connector 2 and the connector receptacle 10 are secured 

together with the bolts 83 screwed through the bolt

insertion holes 53a, 44a and 11a.

Referring to FIGS. 3 and 4, the connector assembly 1 

includes a first detection member 6 disposed on the 

connector receptacle 10, and a second detection member 7 

disposed on the cover 5 and capable of being connected with

the first detection member 6. The first and the second

detection member 6 and 7 are an interlock connector.

Referring to FIG. 4, the first detection member 6 

includes a pair of first terminals 61 made of a press- 

formed conductive metal plate and a first housing 62. Each 

first terminal 61 is a female type terminal and includes an 

electrical contact portion 61a, which is connected with a

second terminal of the second detection member 7, and an

electrical connection portion 61b, which is connected with

an electrical wire (not shown) of ECU (not shown).

The first housing 62 is made of an insulation 

synthetic resin and has a box shape. The first housing 62 

is connected with a housing (not shown) of the connector 

receptacle 10 in the receiving hole 13 and upstanding 

toward the opening of the receiving hole 13. The first 

housing 62 is positioned inside of the inner chamber 34 of

the hood 32 when the connector 2 is connected to the

connector receptacle 10. The first housing 62 includes two
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terminal chambers 63 to receive the first terminals 61.

The ■ terminal chambers 63 have a straight hole and

extend toward the insertion direction X of the connector 2.

The terminal chambers 63 each have one opening at one end 

surface 62a of the receiving hole 13 and another opening at 

the other end surface 62b of the receiving hole 13. The

terminal chambers 63 each receive the first terminal 61 so

that the one end surface 62a of the first housing 62 faces 

the electrical contact portion 61a of the first terminal 61 

and the other end surface 62b of the first housing 62 faces 

the electrical connection portion 21 of the first terminal

61.

Referring to FIG. 6, the first detection member 6 is 

disposed between the cr-terminals 12. The first detection 

member 6 is positioned inwardly with respect to the inner 

chamber 34 (receiving hole 13) compared to the conventional 

one. Referring to FIGS. 6 and 7, the end surface 62a, which 

faces the opening 35 of the hood 32, of the first housing 

62 is positioned inwardly of the inner chamber 34 with

respect to the surface 23 of the c-electrical contact

portions 14 of the c-terminals 20.

Therefore the end surface 81a of the fastener 8 is

positioned above the end surface 62a of the housing 62 when 

the bolts are fastened. This arrangement prevents contact

between the fastener 8 and the first detection member 6

when the electrical contact portions 21, 14 are fastened
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together.

Referring to FIG. 4, the second detection member 7 

includes a second terminal (not shown) and a second housing

72. The second terminal is made of a conductive metal and

has a U-shape. Both end portions of the second terminal are 

inserted in the electrical contact portions 61a of the 

first terminals 61 and electrically connected to the first

terminals 61.

The second housing 72 is made of an insulation 

synthetic resin. The second housing 72 is upstanding from 

the shielding portion 52 toward the hood 32 and is fitted 

into the first housing 62 when the cover 5 covers the 

opening 35. The second housing 72 integrally has a main 

body 72a connected to the cover main body 51 and embedding 

the middle portion of the second terminal, and a hood 72b

connected to the main body 72a and receiving the both end

portions of the second terminal. The second terminal

received in the second housing 72 extends in the

longitudinal direction of the first detection member 6.

When the opening 35 is covered with the cover 5, the

first detection member 6 is positioned inside of the second

detection member 7 and the first terminals 61 and the both

end portions of the second terminal are connected together

as shown in FIGS. 3-4.

Connection between the first detection member 6 and

the second detection member 7 forms a closed circuitry with
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one of the first terminals 61, the second terminal, and the

other of the first terminals 61 in order. The ECU connected

to the first terminals 61 then assures that the opening 35

is covered. The cr-terminals 12 and the electrical

components of the inverter are electrically closed, and the

c-terminals 20 and the cr-terminals 12 fastened with the

bolts are subjected to current flow.

When the cover 5 is detached from the hood 32, the

electrical connection between the first detection member 6

and the second detection member 7 is opened and the 

circuitry of the first and the second terminal is opened. 

The ECU detects the opening 35 uncovered and the circuitry 

between the first and the second terminal opened so that

the current flow between the c-terminals 20 and the cr-

terminals 12 are stopped (regulated).

The connector assembly 1 is assembled in the following

manner. The connector 2 is inserted into the receiving hole 

13 of the connector receptacle 10 in the direction X

indicated in FIG. 1. The periphery of the flange 42 of the 

shielding shell 40 is superposed on the periphery of the 

receiving hole 12, and the bolt insertion holes 44a and 11a 

of the connector 2 and the connector receptacle 10 are 

aligned together.

The c-electrical contact portions 22 of the c-

terminals 20 of the connector 2 and the cr-electrical

contact portions 14 of the cr-terminals 12 of the connector
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receptacle 10 are overlapped one another in the hood 32.

The bolts 84 are then screwed into the c-bolt insertion

holes 22a and the cr-bolt insertion holes 14a with the

fastener 8 to fasten the c-electrical contact portions 22 

and the cr-electrical contact portions 14.

The cover 5 is then attached to the connector 2

(connector receptacle 10) to cover the hole 43 or the 

opening 35 of the shielding shell 40. The cover main body

51 is then inserted into the inner chamber 34 of the hood

32, the periphery of the shielding portion 52 is superposed 

on the periphery of the hole 43, and the opening 35 is

covered with the cover 5.

The cover 5, the connector 2 and the connector

receptacle 10 are fastened with the fastener 8 by means of 

the bolts screwed in the bolt insertion holes 53a, 44a, 11a

as shown in FIG. 2.

When the cover 5 is attached to the connector 2 and

the first detection member 6 and the second detection

member 7 are connected to one another, the ECU detects the 

opening 35 covered with cover 5 and allows the current flow

between the c-terminals 20 and the cr-terminals 12. When

the cover 5 is opened for maintenance, the terminals 20, 12 

are exposed outside. The ECU detects the opening 35

uncovered with disconnection between the first detection

member 6 and the second detection member 7. Electrical

disconnection between the c-terminals 20 and the cr-
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terminals 12 prevents electrical shock.

When the connector 2 is attached to the connector

receptacle 10, an electrical noise leaking from the 

electrical wires 21a is ground to the shielding member of 

the electrical wires 21a, the shielding shell 40 and the 

shielding shell 11 in order. The electrical noise leaking 

from the terminals 20, 12 is ground to the shielding

portion 52, the shielding shell 40 and the shielding shell 
11 (receptacle portion) in order.

The arrangement of the first detection - member 6

adj acent and between the cr--terminals 12 minimizes the
connector receptacle 10 and the connector 2. The end
surface 62a of the first housing '62 of the first detection 

member 6 is positioned inwardly of the inner chamber 34 

with respect to the surface 23 of the c-terminals 20 of the 

connector 2. This arrangement prevents contact between the 

first detection member 6 and the fastener 8, and minimizes

the connector receptacle 10 and the connector 2 without 

requirement of a wide spacing between the c-terminals 12.

The c-terminals 20 and the cr-terminals 12 are secured

together with the bolts through the inner chamber 34 of the 

connector 2 in the embodiment. It is appreciated that the 

c-terminals 20 and the cr-terminals 12 are secured together 

with the bolts screwed through a hole disposed on the 

connector receptacle and communicating with the receiving

hole 13 (refer to JP Hll-126661 A). The connector 2
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connected to the motor is attached to the connector

receptacle 10 in the embodiment. It is appreciated that the

connector 2 connected to the electronic devices other than

the motor may be attached to the connector receptacle 10

other than the inverter.

The embodiments described above are only exemplary and 

not limited thereto. Any modification thereof is within the 

scope of the invention.

Industrial Applicability
The arrangement of the present invention prevents 

hitting between the first detection member and the bolt

fastener of the bolts and miniaturizes the connector

receptacle and the connector.
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Claims
1. A connector assembly comprising,

a connector having an inner chamber with an opening

and a plurality of connector terminals disposed in

the inner chamber;

a connector receptacle having a receiving hole for 

receiving the connector, a plurality of connector 

receptacle terminals disposed in the receiving 

hole communicating with the inner chamber and 

securable with bolts together with the connector 

terminals through the inner chamber, and a first 

detection member disposed between the adjacent 

connector receptacle terminals;

a cover for covering the opening of the chamber of the 

connector and having a second detection member

connectable to the first detection member,

wherein when the opening of the inner chamber of the

connector is covered with the cover, the first

detection member and the second detection member

are connected to allow current flow between the

connector terminals and the connector receptacle 

terminals screwed together, and a portion, which 

is most adjacent to the opening of the inner

chamber, of the first detection member is 

positioned inwardly of the opening with respect to 

a surface, which is most adjacent to the opening
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of the inner chamber, of the connector terminals.

2. The connector assembly as claimed in claim 1, wherein the first detection member includes 

a first terminal connectable to the second detection member and a first housing for receiving the 

first terminal, and the portion, which is most adjacent to the opening of the inner chamber, of the 

first detection member is an end surface of the first housing.

3. A connector assembly substantially as hereinbefore described with reference to the 

accompanying drawings.

Yazaki Corporation
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